1.. Introduction
================

Appendicitis is a relatively rare cause of chronic or recurrent abdominal pain in children. Appendicitis can usually be diagnosed based on a thorough history and physical examination (abdominal pain, vomiting, tenderness and guarding in the right, lower quadrant), and laboratory evaluation with a urine analysis and white blood cell count (WBC) can be helpful. X-rays of the chest and abdomen can be helpful for differential diagnosis in a few cases, but they cannot be used to diagnose appendicitis conclusively ([@b1-788-793]). The difficulties associated with obtaining a careful history of appendicitis in infants and young children makes its accurate diagnosis challenging. Difficulties in the early diagnosis of appendicitis, especially in children, often lead to complications, such as perforation of the appendix within 36 hours of the onset of symptoms. After perforation, either diffuse peritonitis ensues or a localized abscess forms. In younger children, their underdeveloped omenta often cannot contain the purulent material ([@b2-788-793]). Accordingly, diffuse peritonitis occurs more frequently after perforation of the appendix in children who are less than five years old ([@b3-788-793]). Complications might occur as early as six hours after the onset of symptoms in such children. Thus, most children younger than 5 who present with abdominal pain already have a perforated appendicitis at the time of operation ([@b4-788-793], [@b5-788-793]). However, the complications commonly associated with appendicitis, such as the formation of an abscess and perforation of the appendix, are decreasing due to the use of advanced diagnostic tools, such as computed tomography scanning (CT scan) of the abdominal area. The poor cooperation of pediatric patients may preclude the performance of an optimal physical examination. In addition, the characteristic laboratory findings often are not present. In young infants, leukopenia is as common as leukocytosis ([@b6-788-793]). As a result, misdiagnosis is common, and the occurrence of complicated appendicitis can be as high as 40 to 70% among pediatric patients who present with abdominal pain ([@b5-788-793]). Perforation, with resultant peritonitis, abscess, and portal pylephlebitis are the main complications of untreated appendicitis. Perforation rates as high as 90% have been reported in children younger than two, but these complications are certain to decrease as more useful diagnostic modalities, such as the abdominal CT scan, become more prevalent. Patients in the age range of 10 to 30 have the lowest perforation rate, i.e., 10 to 20% ([@b7-788-793], [@b8-788-793]). Appendicular abscess is a very rare complication of acute appendicitis, and it most frequently presents as an abdominal mass. Since it is not easy to diagnose this rare presentation preoperatively, most reported cases have recorded the existence of significant complications ([@b9-788-793]).

2.. Case Presentation
=====================

2.1.. Clinical presentation
---------------------------

A four-year-old girl was referred to the Emergency Department at Shohadaye Kargar Hospital in Yazd (a city in central Iran) in February 2013 with a history of abdominal pain that began 20 days before admission. She was suffering from fever, anorexia, constipation, nausea, vomiting, and dysuria with malodorous urine, all which began about 20 days before admission and led to her parents' seeking medical attention for her.

2.2.. Past history
------------------

Before arriving at the Emergency Department, she had been diagnosed as having a urinary tract infection (UTI) and viral gastroenteritis, and some medications had been prescribed for her, i.e., the administration of 75 mg of trimethoprim/sulfamethoxazole for seven days. Her condition did not improve during this time, so she was referred to the Emergency Department because of deteriorating clinical condition, and she was admitted to the surgery floor.

2.3.. Physical examination
--------------------------

Physical examination revealed the following: General appearance: conjunctivitis, uncomfortable, preferred to lie down, normal gait, alert, and oriented child demonstrating behavioral signs of pain, including grimacing, moaning, and guarding of the abdomenHeight, 105cm; weight, 17 kgOral temperature: 38 °CPulse: 82 beats/minRespiratory status: Bilateral breath sounds were equal and clear; respiratory rate was 17 breaths/minSkin was warm with no diaphoresis; nail beds and general skin color were paleBlood pressure: 100/70 mm HgThe patient described diffuse abdominal tenderness that was not localized to the right lower quadrant (RLQ), and there was no radiation or rebound tenderness when the physician palpated her abdomen. A mass was palpated in RLQ during the abdominal examination.Rovsing's sign and Psoas and obturator signs were negative.

2.4.. Laboratory findings
-------------------------

The analysis of her blood and other biochemical analyses revealed an elevated white blood cell (WBC) count of 18.6/μL (normal values range from 4.1 × 10^3^ to 10.9 × 10^3^/μL), and 76.9% of the cells were polymorphonuclear cells (POLYS) (normal values range from 35 to 80%); an erythrocyte sedimentation rate (ESR) of 60 (normal values are \< 20 for her age); hemoglobin (Hgb) was 9.9 g/dL (normal values range from 10.5 to 14 g/dL); and C-reactive protein (CRP) was positive. The rest of the routine blood and biochemical tests were unremarkable ([Tables 1](#t1-788-793){ref-type="table"} and [2](#t2-788-793){ref-type="table"}).

2.5.. Imaging
-------------

Plain X-rays and abdominal ultrasound (US) were done. The findings from the abdominal radiographs included minimal gas in the right abdomen and the ascending colon. Ultrasound showed alternating rings and included the target and pseudokidney signs that are the hallmarks of ultrasonography in diagnosing intussusception ([Figure 1](#f1-788-793){ref-type="fig"}). After consultation with the assistant attending surgeon, intestinal intussusception was suggested based on the radiographic evidence, and a barium enema was administered, but reduction was unsuccessful, indicating that there was a mechanical obstruction.

2.5.. Surgery procedure
-----------------------

Since the barium enema showed a mechanical obstruction, the parents were asked to provide their written consent for the surgical procedure. After the written consent was provided, general anesthesia was used to sedate the patient and then a laparotomy was performed via lower midline incision considering intussusception. The patient's appendix was perforated and an appendicular abscess had resulted in an intestinal obstruction. After a pre-operative preparation, a median laparotomy was performed. The exploration showed a large mass in the right, lower quadrant with 200 cm^3^ of pus ([Figure 2](#f2-788-793){ref-type="fig"}), and there also were false membranes. Upon gross inspection, the perforated appendix was not seen in surgery region. Peritoneal toilet was subsequently performed and the specimen was sent for histopathology. Surgical pathology confirmed acute appendicitis with suppurative necrosis of the serous membrane.

2.6.. Patient follow-up
-----------------------

The patient made an uneventful, post-operative recovery and was discharged on the second post-operative day. At the follow-up examinations at 10 days and one month after surgery she was doing well.

2.7.. Ethical consideration
---------------------------

Informed consent was obtained directly and in writing from the patient's parents for publication of this manuscript and any accompanying images. Consent for the recommended clinical course of action and for research participation was freely given based on full prior knowledge of potential benefits and risks. This personal 'story' does not belong to the caregiver. It is the individual subject who possesses the original 'copyright.' This premise is reflected throughout our medical care system by carefully established privacy controls that protect against dissemination of patients' information to third parties without the consent of the affected individuals ([@b10-788-793]). The subject of a case report must be aware of both the premise and the undertaking whenever possible and feasible.

A corollary to the 'copyright' was obtained to preserve confidentiality. Wherever possible, the case report can be reviewed by the patient's parents to permit editing or removal of any confidential or compromising material, thus overtly respecting the 'copyright.' The caregiver and author were constantly aware of the need for informed consent and the protection of confidentiality, and this awareness provided an additional level of protection. The Medical Ethics Committee at Shohadaye Kargar Hospital approved the study protocol.

3.. Discussion
==============

Perforation, with resultant peritonitis, abscess, and portal pylephlebitis, are the main complications of untreated appendicitis. Overall, the perforation rate in most cases of appendicitis is between 10 and 30%, but the rate of perforation varies significantly with age. Perforation is most common at the extreme ends of age. Perforation rates as high as 90% have been reported in children younger than two years ([@b11-788-793]), and patients older than 70 have perforation rates between 50% and 70% ([@b7-788-793], [@b8-788-793]). Patients between the ages of 10 and 30 have the lowest perforation rate, generally between 10% and 20%. The risk of perforation seems to increase as the duration of illness increases, particularly after 24 hours ([@b12-788-793]). Appendicitis presents as an incarcerated hernia, intermittent small bowel obstruction, subphrenic abscess, and diverticulitis.

In this case report, we also presented a rare case of appendicitis that presented with the typical presentation of some partial mechanical intestinal obstruction. In such as case, delay in diagnosis and treatment during initial evaluations result in critical complications in the child. The admission of such cases has a high probability of saving the patient's life. On the first day of hospitalization, because of possibility of intestinal intussusception, which was evident from the abdominal ultrasound ([Figure 1](#f1-788-793){ref-type="fig"}), a barium enema was administered in an attempt to reduce the possible intussusception, but it was not successful. Laparotomy was considered for the patient who had a perforated appendicitis and an abscess that occluded the intestine. Thus, appendicitis must always be considered as the differential diagnosis of any child who presents with abdominal pain. When the abscess begins to leak into the abdominal cavity, the child will show signs of severe toxicity, oliguria, mottling of the skin, evidence of gram negative septicemia, and a decrease in platelet count. Radiographs may detect signs of paralytic ileus or even partial obstruction of the small bowel. Such patients are most at risk for complicating results ([@b13-788-793]). Comparing our case to other unusual presentations of appendicitis in children, perforation occurred within about 36 hours after the onset of symptoms. Shorter time periods for perforation to occur, sometimes just six hours, have been observed in children younger than five. Thus, most children younger than five have perforated appendices by the time the surgery is performed ([@b4-788-793], [@b5-788-793]).

4.. Conclusions
===============

The most impressive thing in this case was the presence of chronic abdominal pain caused by the child's perforated appendix and the formation of an abscess that obstructed the intestine after ultrasound images confirmed the diagnosis of intussusceptions. In this unusual presentation, there was a high risk of an incorrect diagnosis, because the typical signs of acute appendicitis, including tenderness at McBurney's point and peritonitis, were absent. The delayed diagnosis eventually led to the formation of an abscess, which could have been life threatening. Consequently, on reflection, our case presentation highlights the fact that abdominal pain in children can be misleading because it does not always have a functional origin, so clinicians should think broadly because multi-disciplinary input may be inevitable.
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###### 

Patient's blood test results compared to normal values

  **Lab test**   **Patient's value**   **Normal value for patient's age**
  -------------- --------------------- ------------------------------------
  WBC            18.6×10^3^/μL         4.1--10.9×10^3^/μL
  RBC            4.01 mil/UL           3.6--6.1 mil/UL
  POLYS          76.9%                 35--80%
  LYMP           17.4%                 20--50%
  Hgb            9.9 g/dL              10.5--14 g/dL
  MCV            79.6 fL               78--101 fL (Female)
  Platelet       434 ×10^3^/μL         140--450×10^3^/μL

WBC: white blood cells; RBC: red blood cells; POLYS: polymorphonuclear cells; LYMP: lymphocytes; Hgb: hemoglobin; MCV: mean corpuscular volume

###### 

Patient's biochemical study results compared to normal values

  Lab Tests   Patient     Normal range
  ----------- ----------- ----------------
  AST         23 IU/L     12--38 IU/L
  ALT         12 IU/L     7--41 IU/L
  ALKP        328IU/L     180--1200 IU/L
  AMS         20 IU/L     20--96 IU/L
  BUN         14 mg/dL    7--20 mg/dL
  Cr          0.5 ng/mL   0.5--0.9 ng/mL
  Na          137 mEq/L   136--146 mEq/L
  K           4.4 mEq/L   3.5--5.0 mEq/L
  ESR         60          
  CRP         1 mg/L      0.2--3.0 mg/L
  BS          66 mg/dL    60--100 mg/dL

AST: aspartate aminotransferase; ALT: alanine aminotransferase; ALKP: alkaline phosphatase; AMS: amylase; BUN: blood urea nitrogen; Na: sodium; K: potassium; ESR: erythrocyte sedimentation rate; CRP: C - reactive protein; BS: blood sugar
